Genomic positions of long-range chromatin contacts are measured genome-wide by massively parallel sequencing a collection of DNA fragments generated by proximity ligation. Intact chromatin is cross-linked to physically link genomically distal nucleosomes that are adjacent in 3-dimensional space.
Cross-linked chromatin is enzymatically digested and the resulting DNA end labeled with biotin and subjected to proximity ligation. Ligated DNA is sheared by sonication or enzymatic digestion and the ligated junctions enriched by streptavidin pull-down. The resulting DNA is purified, subjected library construction, clonally sequenced, and aligned to a reference genome. Genomic positions of open chromatin are measured genome-wide by massively parallel sequencing of a collection of DNA fragments liberated from intact chromatin by either transposon insertion, enzymatic digestion, or sonication. The resulting DNA fragments are subjected to size selection or phenol-chloroform extraction to deplete nucleosome-associated DNA. The resulting DNA is purified, subjected to library construction, clonally sequenced, and aligned to a reference genome. Cytosine modification is a feature of the mammalian genome.
Digest

Digest specific to open regions
5-methyl-cytosine (5mC) and its oxidative derivatives (e.g., 5hmC) are measured genome-wide using enrichment-and conversion-based methodologies followed by massively parallel sequencing. Bisulfite conversion provides quantitative measurements of 5mC but is unable to distinguish 5hmC. Antibody enrichment provides qualitative measurement of 5mC and 5hmC. Bisulfite-converted or -enriched DNA is purified, subjected to library construction and clonally sequenced. Specialized algorithms are required to align bisulfite-converted reads to a reference genome. See online version for legends and references
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